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The finely divided carbide is then conveyed to the cyanamide furnaces for
treatment with nitrogen gas.
Here the process deviates into two distinct lines of treatment, according to the
type of furnace employed. We will first describe the practice at Odda, and then
the practice at Westerregeln and Piano d'Orta, as typical of the two lines of
treatment
At Odda the crushed carbide is placed in cylindrical vertical retorts lined with
fireproof material and covered with sheet iron, and holding 300-500 kilos, as seen
in our illustrations, Figs. 21 and 22.
Each furnace has regulating valves and control metres. The nitrogen gas is
passed into each furnace under slight pressure, and the retort is heated to about
800° by sending an electric current through carbon rods placed inside, which
act as a heating resistance.
Absorption of nitrogen then takes place according to the reversible action : —
CaC2  4-  No ^Z± CaNoG  -f  C
Calcium   Nitrogen.        Calcium     Graphite.
Carbide.	Cyanamide.
The  action once started  proceeds with i-he evolution of heat,  and so the temperature tends to
spontaneously  increase.   _ However, the temperature of reaction must not be allowed to increase
beyond 1400" C., otherwise the back action, CaNX + C	>~CaCo + N2, proceeds to an increasing
extent, and the cyanamide formed is thus largely destroyed again.   It is essential that the temperature
of reaction be kept as low as possible.
After the absorption of nitrogen has begun the heating current is switched off,
as the heat developed by the action is sufficient to cause the maintenance of the
proper degree of temperature. The absorption of nitrogen proceeds for thirty to
forty hours, and is known to be complete by reading the controlling meter.
In this process there is no superheating, and therefore no reversal of the action.
The action proceeds from the inside outwards, and thus the material shrinks
inwards and away from the furnace walls. Hence the cyanamide formed is easily
removed in a solid coke-like block from the furnace (after cooling in a current of
air for nine hours), and is then ground to a fine powder in an air-tight grinding mill,
stored in a large silo until required, and is then packed in bags with a double lining,
and sent into commerce under the name " Nitrolim."
The substance contains 20-22 per cent. N =557-63 per cent, calcium cyanamide, CaN.2C, 20 per
cent, lime, 14 per cent. C as graphite, 7-8 per cent, of si'ica, iron oxide, and alumina. The
substance should be free from unchanged calcium carbide and free lime, CaO.
At Westerregem, Piano d'Orta, and other Continental works the process of
manufacture is quite different.
Here the powdered carbide is placed in horizontal retorts similar to the retorts
used in making coal gas; these are heated externally to 8oo°-iooo° C. by being
placed in a gas-fired furnace, while a stream of nitrogen is forced into the retorts for
absorption by the carbide.
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Fig. X3 shows a rough diagram of the system employed in Piano d'Orta in Italy. Air is
driven through retorts A A, partially filled with copper, and heated in a furnace. The oxygen of
the air is absorbed by the copper, forming copper oxide (Cu-fO = CuO), while the nitrogen passes
on into the calcium carbide retort BB, heated in a furnace as shown. Here the absorption of
nitrogen and resulting formation of calcium cyanamide takes place as described. The copper is
regenerated by passing producer gas through the CuO.
Serious difficulties, however, have here been encountered. The absorption of nitrogen com-
mences slowly, but then the temperature suddenly goes up as heat is developed by the action,
and, unless great care in working is employed, it may exceed 1400° C., when a considerable loss
of nitrogen in the formed cyanamide occurs owing to the back-action previously discussed.
Moreover, overheating of the walls ensues, and the cyanamide, on cooling, sets to a rock-like
mass on the walls of the retorts, and has to be forcibly knocked out. Hence the retorts are
subjected to a severe wear and tear.
These difficulties have to some extent been obviated by adding calcium chloride, CaClo
(Pobsenius), or calcium fluoride, CaF2 (Carlson), to the crushed carbide, so as to ^lower the
temperature of reaction. With CaClo the temperature of reaction is lowered to 7OO°-8oo03 and
with CaFo the reaction temperature is about 900° C.

